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(57) Abstract: A hybrid machine with a hydraulic drive device having hyr.: 
draulic actuators allowed to operate against and by external loads, comprising 
hydraulic cylinders (7), first hydraulic pumps (PI ) connected, with closed cir- 
cuits, to the head side pressure receiving chambers (7S) and the bottom side 
pressure receiving chambers (7L) of the hydraulic cylinders (7), and second 
hydraulic pumps (P2) connected, with open circuits, to the bottom side pres- 
sure receiving chambers (7L) and an external oil chamber (10), wherein the_ 
first and second hydraulic pumps (PI, P2) are connected to electric motors 
(M) so as to be driven. 
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7LrtO»l4, !2iE^>/P2i, PJ^#9 A t ^r^T#JEf§ 1 0 rtiC^A 
L*<**l # Lrt©i.lill iftE^y/.p l ^gt--y 

KflBS£El7Srt'st»At*<ft5) o o*5 % ^-ATlfif^, 

2RtfidBtfc3y ho-72oc^*ji ©4&©ettrt*ft5 rjfef^matftf^W' 

^21WLOfe«L (7-ATtf) WtflWM-2iWROSfR 

©y KS7^f a s-? ioa ^©a«*ifc©:*:# £©4^ i- y y * (s. 
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Lfcl4M?itE, AflERtfX£©$8£tf*JS-*-*. W*-t£. «EE*> y 7 y 
K«Sff4 7S (Xt*** h A«g§:jEg7 L) fc*ffJE##£1-ixHr, 
h A<B|gjEE^7 L (Xli^y K«»BEft7 S) fcfcffi (Xtt*£) 

t*\ Sgl , JK2^a l 2 S, 12 LJ4AE SrBfrjfc U, 

$±#1 IS, 11 Ltt^StEE (3 4MPa£l± (^ 350kg/cm2 

Wx fcl^©^ 2 0 14, *f^U/<— 2 1 ©««I«fK:J& 1 »JEtfcW# l 

3 a X»4J& 2 $3jBE&fiJ§ff 13bi»bW*!) CE*l/fc y V — 7*BSfiE 3 2M 
Pa (*• 3 2 5 k g/cm2) £i Jt© »H W?& £ » ft S t , M^-21©g 
f£ (^ft) Xl)<tOj|ff* (MO) tifebf, ±15 (b) T-gEt&tf? r««pj 

, 1 Hi60!l T? 14, !)!)-7ffi|ff3 2MPa (^ 3 2 5 it g/cm2) £ »4glJ 
iC s ±|2£^# US, llL(OMff3'4MPa (= 3 5 0.kg/cm2) & 

^Ltv^is, 3r±#i i s; l- i is, "».fli'w.<^ 2 i '©*»f^*fct,f^Bb 

t5. 3c£#l IS, 11 L 14 3 V h ci - 7 «t 5 SIIMAOIhKE^ £> 

■jfefr*-^ 6 , 6 14, HI 2 x :E«&K3B^©"sr^^7F2?fiJJBE*'>:7 , '6 

1, 6 1 tT?HlElKSr«lricLT^5 0 BP*>, fejfeff 2 1 S L XV/X 

H:#jfe?T*f£l"<*-2 1 S R$rlltr«FXtt&«B ^©Mttffl*** 5> 

©M e^=y^-72 0 5rMT^r©fftJE^>'7'6 1 ©#^^3!J1 If — 3j?y^u 

efctB:fclPjfcH££ e ©*t * KJ&Cfc# Lil ft £&©$&!!£ ft U jfefr*-* 6 , 
6 «rg^Eiig^EI5ifexi4^|l]te^^-TVN5„ 

±CIKl**ffilfcJ:*t»f» ^A5A, T — A 5 BRXfi'<try h 5 C©T«f P# 
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T-A 5 BX^^y h 5 C©V^i**ua»XHtfc8:©±ff 
(A) ^JE* 1 0 fc#£ELfc»£E^^/l"¥©ia^ 

(b) w«?&3 3 \z%misitmfs.=L*ji'*?<D®£. (bp*) r^c^j ) 

Tff^l-#mtfc^m?lb3 3 OtffV2 {4, %liGi^©IEV 1 J; *} fcia 
M.k*Z (V2>V1) . &oT, ±ff^-eO±(f^i6f4 x ^-r*ffi«3 3*ESc 

^ItiGliiffV l LT^S/ftt^fe t> 

«*) #S*£*iSfilbl*-?fc5. fip*> % JBftfcTfcXIifcfcTfcomibfcM© 

t^HltG (fiPfc, a:>5?> 3a s) ^5^g t5 - 
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% *2»ff#>/Pi > P2B#as*£fc#5tt©fc*t«r£Ki££rafcfc, # 

t*<mi s »2tt£EjK^^Pl x P20B1EM 
*P£tt*T»fjt£<:i «-oT»jfeas&Cftv* (fit, £©8ijsifc 

(D) Jiffs W<— 2 1 ©«#J + K1 % =>> h n-y 2 0 1 ?fcJE&fcttlg 1 3 a X 
3 2 5 kg/ c m2£A±) ©»J±1f «SrStf 5 t , Hfefls 2 1 Oft-fls* 

e) fc#;b&i\ 2 oi*±i3 (b) -c-fftfio r^^j sRtg^©^ 

(Di) i!lkf^u/<'-2 ioHf^B#fcy y-7ii5fe*sfei:/j;vN 0 SP*>, &#jcy 

a. 1 3bi, ^n^MfftEE^tiill 1 3 a % 1 3 b KibSny (-0-7 2 Of 

ft. li. ry y -7tg^JE3 2MP a (^ 3 2 5 kg/ 

cm2) J (Dt^Vfrbomm, yy — 7^g^EE32MPa (=325kg/c 
m2) tfUl . fg2*J£&ttl3g 13a. 13 b i» b ^ OttfeRlfittt 

(D 2) ftlttlCfc^Tfc, Miffiffi&aj^l 3a, 1 3 b £, = ^ h * - 
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lis, 1 1 l&v v-yftt vTmrn-tzzt t%Zo z<om&s &± 

#ns, ii nzttv&?\}K, ££#i i s, i i L©ta:£jE,fc 53 k<&v^;^ 

JE© V ]) 7 # £ ^HfiiS rj T t> i v\ 

(D 3) £ 1 , S2 ifcJBE&fflSIl 3a, 13b fc^T* y J) — 7JE^ 

ilr^y 2 OXIi'f # 3 2 ^©fij^^n 7 A £ ^fife # 

5. ip*>> 1 % s 2\z*i-Fz>mfe<DV v-ymts mis KS2mmm^^' 

P 1 s P 2 <D# 1 D ©if Litlt^&©fq£©atefc:^LV^S&8&M©K 

V 2 .0X14^ 3 2 3&S**li*Mfc*M:S*<5 <fc 5 fc^-So £ © «fc 

5 Kt5i, SK8 i , 8 2 Jc y y -7BE/js^C«t 5 iUt, mib*lM^^jt 

uL$5ot, y y --^jEtt^ofcVi £©£ti* y »*xwt****-i- 

<St.|cft*p't* 5©^sJ:vn 0 ft, r © y y — 7JE#&lfrJfc:/p ^* 7 A tt % Si$Mo 
@*^T?Lj&»8tB$r#il]Lfcv\, £ T% mtt«M©flPjhl*©y P — 
££#l IS, llLtJ:5^ni:lc*§ 0 mtti^M©^©! h/w* 

M«ts:^a^E, 5 , as3EiftT?!b5*>?>, *ragy y — 7*H*fc«j|i, e&a* 

Sfcg§8 1 fc:tt::;h,fc:#afc#l y y--7ffi«:R£U i^lfes 2 Kfc^ttlcgf 

*fc, mi y y - 7jEtiiA*5«©»2 y y -7ff*«j£LTt> *v\, ^,n N 
*i> »2 y y-7jE©v»-f *ta»-*xttW*«rWjC<bLTt*fc*VN 0 
n> ^2 y y-7jE-.©fij5ij«y«ifceft-efc5*»b % HM©**p©#*^ii.s. 
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> 3 *<jvb I4S& »? , l3©A^*->3^ffc5. fit, 31 2 

14, ±B»l**«*<5Bl2JC»»t5*lS8 4» 8 5 WfcRttfclBM* 9 B s 9 

7B, 7 COlBt!)Jl?fi;Elfi]&&©$g|8 1 &tf»g§ 8 2 |C0IM#9 £ 1 fli^o ( 
9 B, 9 Bs 9 C, 9 C) RltTfcS. »L< «-»l6 8 1 |ttt % «f y 
2 S Jftffi^V^P lltlfi (9B, 9C) 01 ^ 

g§8 2 fc»4, *2fi^#12LJ:9 %^2»flExK>'7 e P 2|Hl| ( 9 B. 

Wi3<DmV. fflWitt y J 7 — "> 3 ■^/V' CD 7 — A 5 B l±, •^^S^^JSr, ^ 
-A 5 AOjfciBlc:*^ ^ ( B iS © g it jbr ft fil^LT^!), ^r©tr^ 

t-a 5 Basfcjsiftz j: ..5 (E^&ffij) icffini-^it, ^iiu 
w (c©*§-£j± N w=wb + w)' I47-A^y .y^7-B©#i*isi (mi6L<o5zm- 

A^fpj) {^f^ffl-f'So — Ha* LfcV^, T — A 5 B ^i&E^Z «t (3 ( 
B^tfffl) l^lt^it, MSIW (=WB + w) !4T-A->y^^7B 

<Dm.ffi%fa (Ai&v&fiiBjjfa) tf^jsts. r ©sit) f^»wt % ^©is 

^•{ry h 5 CXhm&X'hZ> B ^oT, '<fr y h 5 C l£ o V* T fii: 7 — AS b 3fr 

1 3**09©* 5 l-*SS 8 4 N 8 5WfcR»7-CU* 7-A5B^SHZi 

©fc6PA3ri$Jfc#*£*5 £ 5 irftffl-t^o & x ^5/ Ktt$£E£ 7 S ©ft&s: 

t^#7-A->JJ v^7 B J: rrfc, r Kfll 

gEE^7S©£^) < (# h A<WgM7 LOfft) J T'fc^Ott^ Ai^ff 
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©-e£E$l^©^fT£Piihl-5 0 gp*)^y ^ ->-3^<^©t— 7 b 

£tf/<*.2/ h*>I> ^7 CTtt, 9B, 9 C£±1B31 1 MMm<D «fc 5 }C 

iK8 4 , 8 5 IWfcKW-S k . * U» Z — A 5 BS^^S' h 5 C^^fiiglZ 

i •? fct(MM»zHfc1I1-5 t-a 5 BRv^y h 5 c<Dm>b&&W.&z±\zm 

«*TfT-AS/U >^7 BXWy >^7CIJ|$t#*U &i£^z 

v V 5 C<d£^&Tj W5) „ 

It^TA (/£«©*PPB:*riSi) fcflUB r.oS^.H!H#9B, 9C£_hie 
|lXIfll«)J:Mctt»8.4, 8 SlBJfcRW-T.'fe, #.M«SES7LOj|l|0«!- 
A3fc^*V^X*7- — A<>1J i'^7 ■BXUf/Xli«^y hisV >?7 C ttSfg^T-r • 
7-A5B»l)t/XB^y h 5 C tt»Elft Z J: -5-fe««0^ffi«K:fit}*-c# 5 
„ BP*>7-A 5BXi;/Xtt^y h 5 CiSftlUZi 9 fc««KHfc«i-S £ £ 
14,- l>:bt$><5 rr — A 5 BXV^iry h 5 C<£g$*fS£Tj ^£1* 5 ^ k 14 

*SJ£fftSHl~*Lia\ l2^JIMT©/-Av'!)y^7Ah II 1 Hi&#l©n — 9* 
^^>B^C»TOi*ff'>!l^7 (7 A, 7B, 7C) £ }4, •fctHtggfi 
W*Srtt6>*BE<>y >/7 0«»*|Sifc La»tfUl L&V\ *LT, & 

l*v^ ^ox> m2mmmomm^9Ak, ±unimmMo±m®#9 o 

A % 9B, 9C) MJftS§8 4 , 8 5 ffl |cR»t fc ts ©T'fc £„ 

7 C©§§P8# 9 ©J; $ JCgfcttT'k £l/^o Z<D£5\Z®®#9 (9A-9A, 
9B-9B, 9C-9C) T*Rf T 5£, 9 £#1" 5 ffl®& & ft tfS^Jp L % * 
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J:5ttl3 3^0*ttt, ±Eoi!J, il2->y^7© fTtfj llcld^ 

t*&< rjbif j sf^^/c^m^ 3 3 ~-<D%n,^£z>wm,m, 3 3 ^-co^^^i 

- — a "*/>©Jftflsw<- 2 1 O^itlF, B lug < T&jfefrft: 

C^a*. 4*fIiIffW<!-2 1WL, 2 1WR©£$fL; RI4;-- n— 7*4 
'y^2/s'</i''i 5". BP*>, tfflii^l//<-2 lWLIi^lR-e 

ep^t-a 5 b as ft g[ & z «k y> bmmfctfLWi-z t tf-^u-^a^f^as! 
rr>fj as) fEUt^iSwfc iot^t, r- y v^lgi&ffi ms. 

3S*«f£»"<-2 lWL^felL^^if, 7-A>y ^^7 b ©MiSsas (fip*> 
rjbffj a?) fm«i*wfcj:oT&i: % r-^>y yy&wimm 
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lWRlr^lL^^lf, /<*r y Y is y 7 C O^^as ( 
iPV^y h5CO r±f6]tlElfej 3?) f^^^ggWfC icTiC, *>ry his 

y yymmmtom®n<DM\ , ^2mm^>y°p 1 , p 2#3gfgi& £*vcmii):gi 

1 ^feMX'WLW L-fc (c) i|SJi:< rtStMA, MB, M C £rft;^Ji*li& cF -frT 
!r5^-^OTlf, T-A, /<fr-y h <D ±.\-?~T if 1 bt£9 * «fb$MA, MB, 

«t 0 \z.\,x%w\m<D^g.m®*ft?LZ>o 
(1-1) f^liiiwn is&ffv'y ^f^tj,^ 3^ho-?20«>b 
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(1-2) m»*M©tB*lHlfettXfi»l v *2»ffisK>'^ , P 1 % P2©A2j1h1 

(2) jiBiSE*«-cttx mis $%2mj£tf>'?p i N p zzmfcmmi&k vtz 

V7°P l . P 2©J¥biSJtMSr«*i-5Cii: ife*. 

«e#^pi; p 2<Dmma t kap £©eib£s #:':/i¥biStf#«©3fcjE 
Ga 5 ic^i-aiDs f 2 ajEaK^^p i » p 2 zmum Y > 

, P 2 fc©2fi£Bv^fc*H: % ^fc^lili^^^yTIi^^^^^©^^:©* 0 ^ 
9 ili!)mM^^L2e©^!tt^^>'7 B ^ii:^J^T-^ftV^cfeic, « 
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(3) ±td.mmm<Dmm~>y » % itny K^s^y^^iut*, r 

[f<fcl\ ^ftftKI*, ^©Pfny KMi^y^^ ({EL. Wb y KO^fta* 
SV^A#5t>©) -^f&r = If y *ffilbEE.i>'V i^-et> J; < , ^ Lt, C 
ttbttJE-^P J: tiff » BMRI-SSTfcJSK » itDyOTi/y^oi 

(4) _kM»fl]<DjR 1 , I2jfiff#y/PJ. T P2»tlilM<Dili^^j| (M 

P 1 i^y KdSflES 7 S ©?fi|rKA Lt^ h AlffilgrJES 7 L fCftfcfciJi-5 £ 
2SE#y/P 2*s*JE»l 0 A LTtf hAffi!)§:m^7 L lc )£ ttJ f S J: 

5 K> JBK^ * 1 iftE#^:/P 1 ^tf h A{|0SJE^ 7 L ©jftSrftALT^y KM 
gIE^7 SIC »t mi" 5 fct*2»JE*>'^P 2 2*3}? h^fi!Jg£E^7 LOftSrSSA 

(5) ±E*lfc«-ei4»JE»l 0 £JBWc^\ r^fgj T-fciV^ ^e? 

(6) 0 6lil2O/^ ? hs^i; ^^7 C4>MAtt£Ela]l64>tt&B-?ft>*as 

If* h ftfls-^t Lfci # x If* h ^3K^^©tt©^as»ix*$»tS*»T 1 £ 
, 1 (DteZWAiTZM 3$im#yyp 3 k , $3»£E5Ky7'P 3 ©ttfcBife 

Sr*ff«l 0XtJf»»Tiov^-f Jx^-ir (flA l xii&gA 2 ) 
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>:/-T?ft:ttS$&Jx£D5o lot, *»fca*ufc£©tt*«EI8 8 1 % 8 2Xli^ 
EE«1 0l!l5l^&K#fc3. &tt?&£S!Ei& 8 1 , 8 2 ©VN-f jxjH£ffi«fc K 

Tt>» IS 2 ^£#£311 6 £-£©TH,;h,ft\ IK 2 faEEtf t> * 

Wigg&-?fc<5. W s #JES§ 1 0©^4ft, ^yK*SES7SijK 

< u ft *u ft* -tr-e, $igT i 3 jftjE^v^p 3 £ &r«\ »tttt 

ffS*«rJt» 8 1 v .8 2X.»*flE» 1 DfcR*5 J: 5 lc Lfct ©■C*5. ffi 
$T 1 ©.tDRfcl *oT*JE»l 0 ©ffiA*-»»T 1 *C &S # T? 2fc if /«£ V^ J: 5 tc, 

jS»icji5 3ttffi#>^ , p 3 ©^joRjr iotsffgi o ftizmmmfctetmifc z tite 

v^J:5^^:^ IK l SJJfe#T 2 £Rftfc ©T?fc5, BP*>. 91 3 7fiJE*K>7 p p 3 te^ 
yi?yGtKl«ttiftiftJ*5. r©^, f iM#T2iififA2 t-r 

3. — *\ SftSS 8 1 , 8 2XI4WJES1 Otc^^^j^i"?, fcfcii (£©HJg#J-e 
ft, fESl 0 „ US l i50&#T 2 iitlA 1 fc-$&;i5 0 

T 2 ©§} 9 &;tft s *i4^lB*^ = A7VH*f£LTt> *V>#, Z<Dmi&®l 

■eft a ^ Fa-7 2 0 3^©fBtiLfcIbf£7*n ^7 Afc£v>TJfe»l«Jfc«;ttf 3 
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(7) lt<@6Cfi s ££#1 IS, 1 l Lfcy WW K5£rT£5££ itfc 
Vjft£#JEf§l 0XWtt«T 1 ©V^ix**— 13 (&IB 1 RUtfifB 2 ) CIJ? 
^« S$4#11S ( HL«rfiy^#12S, 1 2 L<D 1 0 gH 

g-Tfttf, ±MttfcU t imollitfll-cfcw^*! is, i i l 

£ 1 lS©2c£# 1 1 TS^-et So ^ctfitT, 11S, 1 1 L & pT 

& y y i i x <b-r£ 0 

XiSS&gJf (#1 1 If S A E 1 0 W- CD), fl-^ig.**- 2 0° C b 

d^om2§3^#T 4 ar&aB 2 \^®&*.xwmm i o in y » -y zittitf. mm 

~>y^^, *1, ^2»jaE3K^7 B ^MLTS^^fSr^^-5rt^<, H^7^ 
£fc, jfiJElHl^-ett, jtuxSoil?), ^ft Iff -v-a y^xr u-^-i/g yiS|g^ 

3 a*, pj^y y-7#i ix©t^y y -7jE^{£jE^$^, a>of?2ij!j&#T 

4 Sr&fiB 1 Ic^j^^T^ST 1 y y -7 £i2rHff, lilKd^jE^^-f , fe^ 

l2UflE#yypi, P 2 ^^^^^-^TK^y^^lf^^^Di^. 

W<DVy3-y?m*®±X-% 5. fii^Sr-g-tf K^>-^Sr#E|§l 0 Id Kl^^ 
-2f, ^fe 5r t tf ^ y i 5: i S T l !c f u y $ ■tiite*, ^}&l4iSSTi*^± 
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tfc^i h t N gsi^8 1 0 v 1 ^je^^p 1 tmi §i^# 9 S ( 

I4f©9 BXIi9 Cftl) t <D m ICl 5 »£^^§g P Vtzfg 2 h t . $21 
1, fBlff^y/Pl, P 2£Sr2WPfl#9 L (134T*^I^C 

S81 <D$JEP a tv<-T n v h&k LT-«fi!l^gff^|rgfj- % 8' 2 

H.TK*t r Pa <PbJ B#K. f 1, I2#- 
Httt<H*T«M) 

8 8fc*t Tpb<Paj $ 3 MWO**rt»-C»a**5J(5 

19i:^t rp a =Pbj Bfrfc, *i~*3#- hlHJ©*t*<Tt:rt»-ci:v\teag 

W**SJS3(fe*(BI^«ti*<tlt) 3 #fft#T 5 ^RftTt> «fc V\ 

W, B7-H9iHio~Hl 2 k <DftmM.fi. ^b?MPi, p b oil 
9UIP*87~B9T?B*1, |g2|!g8#9S. 9 Lro^>y V^iiKr^fU, HJ 
10-11 2T'lifl, ^2|i#9S, 9 L©I 1 % 12 jftfiEtf^P 1 N p 

t\ 312 B§^#9 L<Df| 1 , fH 2 ftfe P i , P 2 W«EK i l-ttSK 1\ $2 

f^^#12S> 12LOi54fx y ;?##*SV\ tLT, £©«fc 5 = 

??#&m< xhs s m 7 Rum 8 1 m 1 os.i^n 1 1 ^ £jj*i-j§ 9 , $ 
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1, f^faEtf^P i % p 2 OEte^ih^Tfc*) , **o»i % |g2B8Sl#9 S 
, 9 L^^^T?fc, f 3W#T 5 #0 9 £ IS 1 it K^f- Tp a = P b J (Dtf; 

JEtf^P 1 % P 2 ©ls]felB$&B#K:3r+ tf-v^a >^a^T V — i'a >#3g£ U 
3i< ft*. 

, !2f I ^#12S > 12Lh f 3M#T 5 £ fci&Wb LT%% 8 1 % 8 
2©*£E«r^£E|gl 0 O^ff KUlRjfe £ -frTl^ 5„ 

(9) JbCH7.~iaa-i:.Bai o-*Hl 2©W*J6««j*K:J:turf, &©«fc?7fe 
#*M#4rfr5 -i-5S-e#5o Hi O-Hl 2 g>&;N.0iHftj$S:jfl i/\ Hi 7~g] 

*3«IJft#T 5©tKIB*EI 1 3-~H 1 6*r#JS-L : f'»faML-C*5<. " 

J:ot->!)y^7 lis »*Aflf t tc^t Lt'>yy/7 &m. 

XtfH 1.6 f4*A«f tfcioT>>y^^7 £M*g£iir5*§<££7j* 

M7 LtejEtt&«*&"*-5. io*^ rps<PLj t&s^t,, £3-go&#- 

T 5 ttTHttliftoT^? K«gJBE*7 S t^Elffl 0 £ £jg;t£i2: Tp s = 

HHOiW, = > h n — 9 2 0 fall H$3# 9 S JJJ l , £2#£tf 

^7°P 1, P 2 £|§]g£-frT|fl2 gffB§#9 LrtOf xy^^^Lt* hAifflg: 
M7 LtJE*S:»J(&1'5* J s Tps>PLj 3l3ijO& 

#T 5 lii*ttli:4oT# h A{|Jg£^7 L £^EES§ 1 o <h fcjgSBS* TP l 
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13 1 5 ©i§£> =^hn-'7 20tt*2HIH#9LSr«!#, JB 1 » 3?2ftfejE*K 
VT'P K P2 £tEJte£i2rTg 1 g§^# 9Srt©f* y tfr^jt y K-fflSg 

M 7 S'KEEtt Tps>PLj 3!3ijD&. 

#T 5tt±«ttifcftot* h A«tfg£g7 LifESl 0 ££S£iI$-fr Tp L 
= Pb=fEj £LTV^ 0 &oT, S/y ^7 l4**lt5B3FJ£4< 

B160»^, 2 0 h%2$Hm#9 L$rU3#, mis 3?2il&ffi*K 

^7"P1, P 2 £®3te$-£T3! l§SU!#9Sft©^~ 5'^#Sr^LT^s' K*ffi!lg: 
JE^7 S Kffijftfrftl&i-S*, r<0»£\ TPL>PSJ I3M 
#T 5 ttTflMt fco"C# h 7 L £ Hi £5til£i*r r p S 

= Pa=^I£j i:LtV^5 0 ®oT, ^y-^^7 tttt*Klil5pJB4<fil(6i-S. 

£Efl%B£*JE#l OfcjgjS'**,-ilffJEfll«EK«r#JEicilt»U, UtiHV 
tr^-^a VXtfU >a ^SrK±"r5*<e*BJ5. ffi, ^ ©Willis _hfB 

»WtrJfa«!»«R:H-f. t ®W»«I4B 1 7 ~B 2 0 tc^-fa 0 -eks. H) 
1 7-12 0 14***1? t SrjSJS^IftKSftS^y ^^7tdML, *flsu/<— 2 1 
(Hi 7) frhffimZlt (Hi 8-13 2 0) x ->y V;? 7 

BHtt, &^W<-2 i O^Si^^T-fo?>o ^Ott, 'II, g2gf)B§#9 
S, 9Lttay^^-9 2 0fcJ:oTHtbi^tv^5. W % B C 6 Jxfi 4 r±»o 

Jft^^MLT«^I^IBV^TV^5 0 r C rpL>PSj XfoZiK £3#J&# 
T 5 !4liufBH 1 0X140 l 1 ©ttttfrfetfrEBI 1 2 ©ft!! (Pa=Pb) ~ £ tfc 
3CLTV^©T* rpS = Pb = Pa=|Ej i^ot^5 0 
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1 9 Ir^-rii t) , *K I2R|H#9S, 9L«rMi:fc**, €S)^M©^Sr'> 
y V^7 ©#**ffi~EHE£*5. «M-8 2#8"* , C»JBEP SR:*5 

±1B#aHW»«©#*ttoa6«ria2 1~I24 Sr#H8URH1-6. ±EfKIJ9 
fix- It x t A Kftlt 5 yy^ 7 K# t , *kftu*—2 l SrfSz: 

#(ffi (HI a 7) fr&fltfc** (118-120) „ ->!)V^7 Sr£46$'&& «b # 
N = y h o - 7 2 0 ttg^ u^- 2 l iSf ffi $ *fc t fc« , ®l8B.X?mi 

@2 1S.TJ«0 2 :2li, -.jSiflSr*U $fe-f » 2 .R ES# 9 u £ H f (12 l ) ., 
2fev^mtt#MSr^y ^MfffcEHES*-*: (12 2:) S^T?fc5„ HJ 

2 8»tfB2 4lis *2MSr'*Ls jfc-f «»*MSr>^y--V^«*«te@(B ( 
0 2 3). &v>T?#2HJBI!#9 LtrMttfc (122 4) I^-Cfc5. 

2*jEjK^7 p P1, P 2 Srig^tbLTCy X^7*5 t'A, ^ A/^^ltM^-f-S (HI 

21) „ ^:t\ rH^tJ^Ti-m < tr*, ffiTxiiiM$:->!) >?m.mm\z. 
®m£-&z>&m&hz> (122) „ 0*0, mmti, ->v isri&xhzhsm 

zbtK z<Dkz\znwimM\z&bfr(D&®&j3*&£.£-£xi'9 yyommm 
ig2#i-ew\ m®mMZ~>y >?m.mwK®te$i£zk. j&3$i*#t5j4s«p- 

*M*^±ffilffi*l!:9Jiftto9 % rpL>Pb, Pb = p a =#flEj £ 
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(0 2 3) o J|2H!»#9L&gH<fc (12 4) % Ztl\z£ 5l3§)^ 

= Pb=#JBEj S/y ^^7Ht|HlteK:^DT«tt1-5„ 

7.~--»m<Dmw}n&(o®®®mk®W}mmk , *©#,. i3gi^T5o 

±IB#aftl»«tts h p-5 2 0 tftttt«RM<P|BlfiiMte1$, ftjeHHE^l^- 
fc«-LFf3E>*M (0!l*.tfO. 05~0. 2^P B T) «tti^fri«fc:«tli«M«:l§l*S£ 
0fJE"*HBM"*R:»Sate*rtlH:m»«M*rEHE**a i V^H©"C*4* 
» r ©BfJE#B**©J: 5 KigJELTfc iv\ gpib. = V h o — 7 2 0 tela 2 5 

2 1 ©$£ 0 , mm&tf^ymmm&x'hZo 

-e« * 3 2 fc-OT^aiTj Lfc<^o fc-fc 0 #i5!1fiUg&fcJi£0 nci 

5h -t©5iiBl*W (M*L<I4, fFC9f^l*ISIS:*/jNt It) £ tt««i*M«r 

ST-©^ld^-f 5^7C^^ 0MAX^EH1-5o Jftf£l"«-2 1 «rRLT«£ 0 # 
^If^lSOtlSh h 0-7 2 Ofi&©|£ft-Tr©^*$£ 0MAX3S T 

6216 MAX^ 0 3 J -Cfcofc*^ r 6 MAX> 0 3 J -Cfcofc^Xtt r 0 MAX< 0 
2J TffcofcfrfcfcSE-*-*. 
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f 0 2 ^ 0 MAX< 0 3 J = > }^ n-y 2 Ofi&®^#*>EI 2 5 <D/<? 

-xot&ti-Zo reMAX>9 3j = v h 0-7 2 o «^®^^$ria 

TeMAX< 0 2 J fc*>tf % 3^H3-7 2 0 itfrmmft*® 2 7fc^p e o£ 

e #a>'iai!Bi**D«e i ic^Al-5*^as^< , a^!&liffc:tf*>5fc»fcHi 9© 
#«fe (BP*> rpL = Pbj ) ^Hl-i:#t-y!) >^7«>B2 o r-©Tit©M^ ( 
'jfctjrgi^fcv^ ->y v^7 fc*s»t <&**©#*) ^E&Jhi-s r t tfas tv^ 

*v^@*Ec«#w&?*fiSLTMiBBii 9©**tt (gp*> rpL = Pbj ) Sr^^-rs 
ft, ±ib rn i 9 ©#ii (fipt, rp L = Pbj ) j ©fcflEttfcs-e&sas, ^ 

©ttfiEfiEB2 8fC^i"5«t »JEPbSr^tH1-5>m2^ffi^£til§l 3b©»$*» 

, iff FA«Ei7 L*»fe©»ffiP LSrttWi-5*3*JE^W*l 3c«t 

ffi1-5^3»JE^m§§i 3c<t>;bPKU £ ax = > h b-7 2 Otc>»# 

^fEl-5©^5tllT-fe5 0 
MJEl-^«, ll, m2§S^#9S, 9L«rW<£#ti\ ±C*«#$*n«e 
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, IS CSi^li^ LT^fc-TS&gteft < , Sttf^fi«i^« 0 OSriS: 

( 1 ) an-ifcBEtfyT'P 1 KMEft 7 S ©»&KA f A-fgj^jEE 

1 h A0!I§jE^7 LOi^KAtT^j' Kiffft 7 S £: 
^m2*JE^V7'P 2## h Affi!)§JE^7 L © * £ BR A UTfff8 1 0 Ktibffii- 

5. tto-c. teffv'y \*mmi-z>o ^^k, m\t ta 1 : a 2 = q 1 : ( 

Q1+Q2) j <nm&k LX1bZ>frt>\ ttJE-^y >^ 7 ©#ffi«r**©ifi^FJ£7fc 

«M©Ktt«A£ ft3„ 0*t), x^yV^lHliiSif 5o 

ft, mis »2»ff#^7'Pl, P2I4, WI3g&lCi3(tS*fillDjft#<r>a«BSr 

us. *fp]§jm#«:, »©«ffEH*-^©§j 5jfet©ii^ g^ffiiffot^tnj 

IPi-S fc©-efc5a»e>8 0i*£ £#5 0 ±EHJ£^Jtr©^ 

1, I2}ftff#y/pi, p 2 lc ZZffiMfflWi-i. B#yypi, P2©f45 

*ipj«i*#as*vN^fe*©^, 

£fc> JfiEEv'y ^ 7 ©#|gNf©iftS2 s i^3tf ^P 1 % p 2 -e©?s©fttais.T^ 
»Afcife#i-S. ^-p-Cs iSJE^y ^##A#£g»tT<bM>7 p P 1 , P2 
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v*#«r#;tT#AffifcJ:5ttJES'!J J^©#» (&£) £B£jt-f -5 JbK* 
ifcfclTtt, iffi->!)^7 0#i^©»ij)5Mil!iEJi^/Ph P2-C©tt©sfc 

— JtB©»!K. J: 19 ttffi^y >^7i3glf5i x ^JBE§g 1 0 3* 

?fti3E^>7*P 1 ©Sg 2 »JEE#>^'P.'2«fc#JES:#i*. £©*:&, 

fls, tf y ^-^^ «:«#:© A»*«Wffiift^«ttfc# p ©^&©ifc^K «t o 

(2) v-y ^^7©^^{i^<5< #EES1 0Kl*5«=:.*a&*«\ Eg? 
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II * o i I 

mmm oo «t t> mmm $ ft-c^-r * igtm go ©j&ti;^ s - * 

ttfe(33) t *»«0l)*S3B-««<G)»V-ftfi?l!l(33)d*e>«*%5»tTe 

*A?!fK:*i;LT#»£<E % fc J; 9 #lt»rttO*Il£E 5/ J> V/ (7) t s ■ 

»E^pvy(7)o^y K«g£E*(7S)XO«# h AffilSJEJfe(7L)lc»UfiBiaK 
4 LTttfcUfcfciajEJK^CPl)*; 

h A«»BE3([(7L)»^*©tta(10)K:»UHiai|fc Lfcf 2 ffcJE 

2. Hi. 3B2»JE*^^(Pl,P2)tt, KW'§Ei(7S)©rx h>§BEi 
SlfcAl, * hA«Sffi3S[(7L)©tf^ b^gtffiffiaS:A2, J£ 1 iftjEtf ^:/(Pl) 

Bfcffl*$rQ 2 Lfc£fc©B8#$:«B: Ta 1 :A2=Q1 : (Q1+Q2) J 4 

3. tt*K(3)t, H)^M(3)OSJ)^T*®tt^n5^ma(G) 4. «9b«(M)£ x 

«tttt (M) i D a^Klb £ ftT£1* 5 mtb^ (M) (Dfemt) 5 ~& 

(33) £ (m) tf&mm (G)ntf - (33) ^5,1*^x1 

Mfl^LT#i^4, a»o* Affile,*: 9#«pT«B<o».je^ y yy(7)i:, 
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Hi > #2»ff#^:/(pi,P2)fctt»*oi)K:£ttLTMigfc£ bfc^ £43= 

(P2)fr*J»Lfcii**«ir«ll*©«H3IB«ottMttai«f*#^-f'^y 
5 . S (10) & ft S&ffcl&ff *T*# t U 1t £ i & 4#$t t 1~ a r M * © IS H 3 15® 

6. »l*JE*^^(Pl)i^y K«*ffi*(7S) 1«6*(81) 

mi «E» (81) KittL^ US 1 JJ y-7flE4, 

»2i&flE*^^(Pl,P2)©#lia«caifc 5 ©if Liltt£flf©ft£ 
©afi[fc*LV^ffi»«(M)©R».h^^ft-tt»«(M)©ft*Ktt t U 

mi > *2ttJEJK^^(Pl.P2)i:aK h ^fflgJE^ (7L) i SrS?itti-5» 2 «K'(82 

m2ffi^(82)[dML^i6^fcfcm2 y y-7jE£, 

II, m 2^J±/KV7 P (P1,P2)(D^- 1 0<ESfc9 ©if biilt^flfoSJi 

<DmmK*$L\,-m®m(H)<Dmm h^^*«»«oi)©ft*igtt h;^ t Lfcr ± 

£M£t3ff#©@ffl3iE«©?|iiJ±fgt&ggtt#/^yy y Ktttt. 
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7. % 2ttBEJKv^(pi-,P2)o^3i< t %>—33&y?x v ytfz/y-ehz 

mm (Tl) <D» £ R A1" -5 ^ 3 fcjJEtf (P3) t , 

M 3 7" (P3) ©fthtiiS $r^|£|| (lOj&U^fftS (Tl) <£> V^Tftd* — (A1>A2) 

i^tc^< % l iiO&#<T2) £ 
§r^ftfcri:^^mi-r5it*o®a3|3^^^JE^»i^g##/N>f y Km 

8. ^1 , (81,82) BT^y U— :7#(llX)£im, 

9. H 1 ®m#>y(Pl) t^y K#J1SJEM(7S) ilrgitSf 1 (81) com 

mi. ^2ttJE3KV^(Pl,P2) t^? h A{||gH^(7L) t Iri^t5f 2 8ftJ§ (82) 
«JFf «§P £31 2 ftftjft <!: Lfc t £ s 

gSix^^lr^^-t-^mi s>*#(12S)&gn:j\ 2>o 

^E^(IO) i: m 2 i: &«-r SSStSS tfT r OSSSife \c % 2 tgffi&^o> & 

10. 12 JftiE^V7 B (P2)^^#H^(lO-)|cS?.te^{C x Jjl 2?fiJE#^:/(P2) 

i ^iesi do) t m * mm s & t -t s $§ g§ # o) £f£ »t fc ^ t z %m £ *• s it 
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l l . t&imm#>7{?i)b^'$r Kfl£ff*(7S)£*»tti-$*l«K<8l)fc: 

ttJBEtf (PI, P2) t V AffiJgjE^ (7L) i g 2 «Sg^ (82 

)fc«2llH#(9L)«rK»tfc^ fc«:1*iki-rsill*©«H 3 ~ 8 wftifr l o 

1 2 . *1 ttflEtf^^PDi^y K«XM(7S)£fc!*«i-*J|ri**<81)*D 
« 1 , »2*flEJK^^(Pl,P2) i-* h AfiUgjE^(7L) t *&M1-Z>m2ffi&(82) 

fE « do) i H i ttttA i *r*«t 5«»*«itTr o«»t* i ttttjft^o « 
^ixO^Sr^^i-Sg 1 v ^#(l2S)«rR»ts a>o 

«n©*«rf!F*t-«g 2 ^ (l2L)£Rtt. $ <c 

mi ssd&(8i)© 5 *>HiEiK^{pi)i:iiiii^i:©riiuii HH#<9s)«r 

2 #itji& (82) OHIh SI 2 jfcJE V7* (Pi, P2) £ ft 2 &flg ,6 t © |J0 HI 2 &B 
*flE«(10)fcS<&»KfcBlP Lfc»i h fc, 

3? 1 SStgg (81) © 5 1 ifcffisKV^Pl) fcg 1 P^#(9S) £ 0.IRJ££Sg£lCflB 
P Lfc*2 hi, 

H 2M (82)© 5 1 . % 2»JBE#V:/(P1,P2) £ If! 2 # (9L) £ ©WfcM 

Sgl$Sgg(8l)©?6ffiP a Sr^^n 5/ hjEt L-C-*«o$ff»fc3trt, fff 
2iffi&(82)©£P b d y hEEt Lfte*fl!lOSJE«IJfc$»fC, 

rp a <Pbj b*ic, jgi, »2#— hn©#fcrttt'e*a3*6Jisi<tt«± % 

TPb<Paj 11, 13 hffl©#«rl>9*llTiga$*ag2#B£ % ' 
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TPa = PbJ B#fci, %\ ~JH 3 aK— h M©»^TfcrtttT?£VMi:*»r S -fr* 
3&g£ 3 S)ifc#(T5)«:ttrtfcr. i: -f5ft*©^a 3 ~ 8 CD 

^•f^^lofc|B^oa£E®i!i^g##x^^^y ^ Kit. 

13. mib&(M) o [3 Ignited »«Ste*iftR:»L3ffeB»W«»ta!*lftfc* 

V Y b-9 (20) i*#*i1-SI**©ttB l 2 IB ft OttJE Bis £ eft- 

s' >»>f K1&^o 
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